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BACKGROUND OF THE INVENTION 

Thts invention relates to a bar-cod* reader use In 
the EP OS system and the like. 

Conventional prevailing bar-code readers based 
on the linear Image sensor operate only when a com- 
plete bar code symbol including a start and etop pat- 
terns enters at once In the view field of the linear im- 
ago sensor. 

In order to increase information carried by a bar 
code symbol and reduce the size of symbol, new bar 
code systems Code49 and CodelBK have been devel- 
oped recently. These bar codes generally called two- 
dimensional bar codes" are Intended to increase in- 
formation and reduce the symbol size by disposing 
rows of stripes m multiple stages instead of extending 
the alignment of stripes too long. 

However, conventional bar-code readers based 
on the linear image sensor are not capable of reading 
these two-dimensional bar code symbols. Moreover, 
conventional, bar-code readers are not capable of 
reading even usual barcode symbols If they are held 
In an Inclined attitude against the bar code label in 
which case a complete bar code symbol including a 
start and stop patterns does not enter at once in the 
view field of the image sensor. 

SUMMARY OF THE INVENTION 

This invention is Intended to overcome the fore^ 
going prior art deficiencies, and its prime object Is to 
provide a bar-code reader capable of reading two-di- 
mensional bar code symbols. 

Another object of this invention Is to provide a 
bar-code reader capable of reading one-dime nslonal 
bar code symbols in addition to two-dimensional bar 
code symbols. 

Still another object of this Invention Is to provide 
a bar-code reader capable of reading multi-stage bar 
code symbols In addition to one-dimensional and two- 
dimensional bar code symbols. 

A farther object of this invention is to provide a 
bar-code reader capable of reading barcode symbols 
even if it is held in an Inclined attitude against the bar 
code label in which case a complete bar code symbol 
Including a start and stop patterns does not enter at 
once in the view field of the image sensor. 

In order to achieve the above objectives, the bar- 
code reader based on thie Invention comprises a light 
emission means for projecting a light beam onto a bar 
code 1 abel, a light reception means for focusing the re- 
flected light from the label on an Image sensor, a sig- 
nal processing means for processing the output sig- 
nal of the image sensor, a memory means for storing 
data provided by the signal processing means in a 
serial manner in synchronism with the scanning 
across the bar code label, an extraction means for ex- 
tracting a bar code symbol from data In the memory 



means, and a decoding means for decoding the bar 
code symbol based on the output of the extraction 
means. The bar-code reader is operative to read one- 
dimensional bar code symbols, two-dimensional bar 

5 code symbols and multi-stage bar code symbols. 

Based on the foregoing arrangement of the bar- 
code reader, the image sensor output which Isderived 
from the reflected light from the bar code label is 
memorized during the scanning operation and the bar 

10 code symbol is decoded based on the bar code data 
read out of the memory, and consequently even if the 
bar-code reader is held in an inclined attitude against 
the bar code labei in which case a complete bar code 
symbol does not enter at once in the view field of the 

15 image sensor, bar code symbols of any type can be 
reed. 

BRIEF DESCRIPTION OF THE DRAWINGS 



2Q Fig . 1 fe a perspective diaflram showing the inter- 
nal structure of the bar-code reader based on an 
embodiment of this invention; 
Fig. 2 is a Hock diagram of the circuit section of 
the bar-code reader shown in Fig. 1; 

25 Fig . 3A is a diagram showing, as a pattern figure, 
the memorized image data including a two-di- 
mensional bar code symbol; 
Fig. 3B Is a diagram showing, as a pattern figure, 
the memorized Image data including a one-di- 

3 q mensional bar code symbol; 

Fig. 3C is a diagram showing, a* a pattern figure, 
the memorized image data Including a multi-sta- 
ge barcode symbol; 

Fig. 4 is a flowchart showing the operation of the 
33 extraction means; 

Fig. 5 Is a diagram showing, as a pattern figure, 
the memorized Image data following the extrac- 
tion process; 

Fig- 6Ais a diagram showing an example of two- 
40 dimensional bar coda symbols based on the 

Code49 system; 

Fig. 6B is a magnified view of part of the bar code 
symbol shown in Fig. 6A; and 
Fig. 7 Is a flowchart showing the operation of the 
45 decoding means. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

k> An embodiment of this invention WW be described 
with reference to the drawings. 

Fig, 1 shows the structure of the bar-code reader 
based on this invention. In the figure* the bar-code 
reader Includes a light emitter 2 which projects a light 

6$ beam onto a bar code symbol printed on a label 1 . The 
reflected light from the label 1 is conducted by way of 
a mirror 3 and lens 4 to a linear image sensor 5, which 
is connected electrically to a cfcrcuit eeetfon B. 
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The light emitter 2 consists of an alignment of 
multiple LEDs having a 660 nm wavelength. The lin- 
ear image sensor 5 is formed of a CCD (charge cou- 
pled device) linear image sensor of 3648 pixels, and 
it lunctlons to convert a bar coda image focused by 
me lens 4 Into an electrical signal. The circuit section 
6 Includes a waveform processing clrcuS. a semicon- 
ductor memory as a memory means, and a micropro- 
cessor which performs the functions of extraction 
means and decoding means. 

The image sensor may otherwise be a device 
based on the CID (charge injection device) or other 
opto-electrtc transducing device. Sensor elements 
may be of the point arrangeme nt adoptsd for a photo- 
sensor used In a pen-type bar-code reader, or may be 
of the linear arrangement adopted for a linear Image 
sensor, or may be of the planar arrangement adopted 
for an area Image sensor. 

Barcode symbols which can be read by this bar- 
code reader Include one-dimensional bar code sym- 
bols, twc-dimenstonaJ bar code symbols and multi- 
stage bar code symbols, 

Rg. 2 shows in block diagram the arrangement of 
the circuit section 6. Indicated by 7 is a waveform 
processing circuit which amplifies the signal from the 
linear image sensor 5 and converts the analog signal 
into a two-level digital signal. The circuit 7 consists of 
an amplifying circuit 10, a filter circuit 11 and a bWev- 
ellng circuit 12 all formed of operational amplifiers or 
the like. 

Indicated by 8 is a memory means for storing the 
bar code data derived from the linear Image sensor 5 
in a serial manner, and it Is formed of a semiconductor 
memory. 9 la a microprocessor which functions to ex- 
tract a bar code symbol from data in the memory B 
and decode the symbol .Other electrical components 
such as LEDs of light emitter and a buzzer which no- 
tifies the completion of bar code reading and their as- 
sociated control circuits are not shown In Fig. 2. 

Fig. 3A shows image data including a two-dimen- 
sional bar code symbol stored in the memory 8 
through the waveform processing circuit 7. A dimen- 
sion 14 corresponds to the width of reading of the im- 
age sensor (number of pixels. i.e.. 3648 bits In this 
embodiment), and a dimension 16 corresponds to the 
length of reading (3648 bits In this embodiment). The 
capacity of the memory 6 Is determined from the re- 
quired resolution and the cost. 

Fig. 3B shows image data including a one-dimen- 
sional bar code symbol stored In the memory fl 
through the waveform processing circuit 7, and Fig. 
3C shows image data Including a multi-stage barcode 
symbol stored in the memory 8 through the waveform 
processing circuit 7. 

Fig. 4 shows in flowchart the operation of the ex- 
traction means for extracting a two-dimensional bar 
code symbol based on the Code49 system from the 
image data shown in Fig. 3A. 



The memory has a start address 16 located atthe 
center of the left bound. The memory address is 
moved toward the right to detect the first black edge 
6 (step 903). If the first Week edge is not found (step 
905), the start address is shifted (step 904). and the 
memory address is moved toward the right to detect 
the first black edge (step 903). Until the Art black 
edge is detected, the start address is shifted and the 
w detecting operation continues (steps 903, 90S, 904). 
in case the first black edge is not detected Tor all start 
addresses (step 901). Indicative of the absence of bar 
code symbol in the memory, another image data « 
stored in the memory (step 902). 
15 On detecting the first black edge (step 905). trac- 
ing takes place around the object along the black 
edge until the first Week edge Is detected, with sets 
of address and data being memorized- From the stor- 
ed addresses and data, the circumferential length of 
20 the black edge and the area of object are evaluated 
(step 906). If the circumferential length and area are 
greatarthan certain values, the object surrounded by 
the black edge is determined to be a barcode symbol, 
or otherwise it Is negated (step 907). If the object is 
& not a bar code symbol, the sequence returns to step 
904, and the start address Is shifted to detect another 
black edge. 

Fig. 5 shows data of the bar code symbol extract- 
ed by the foregoing operation of the extraction 
30 means. 

Fig. 6A shows an example of bar code symbol or 
the Code49 system, and fig. 6B Is a magnified view 
of one stage of the symbol shown In Rg. 6A. Each row 
of bar code includes a start pattern 1 B and a stop pat- 
as tern 21 , indicating the beginning and end of the row. 
A set of stripes 20 forms a symbolic character, and 
two code character values are calculated from the 
value of symbolic character. 

Fig. 7 shows in flowchart the operation of the de- 
40 coding means. The decoding process for the Code49 
system will be explained on this flowchart with refer- 
ence to Fig. 5 and Figs. 6A and 6D. 

Initially, four corner points of the bar code indicat- 
ed by 17. 22, 23 end 24 in Fig. 5 are detected (step 
45 908). Next, the atop pattern 21 is detected (step 909). 
and a start point 17 is selected from among the four 
corner points (step 910). 

White bars are traced by starting from the white 
bar, which Is part of the start pattern 1$ located on the 
so inner aide of the start point 17, along the addresses 
and data of the black edge memorized in the step 906 
of Fig. 4, and the number of stages is counted based 
on the black line which exists between adjacent sta- 
ges as ehown in Flg> 6A(step 911). 
S5 A scanning function Is defined to be a shortest 

line which connects the start pattern 1 B and stop pat- 
tern 21 of each stage (step 912). The concept of the 
scanning function is shown by 19 in Fig. 5. The width 
of bar of each stage is counted in accordance with the 
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scanning function (step 913). 

Based on the count value, a code character value 
Is calculated from tne symbolic character value 20 
whioh is defined In the Cod*49 standard, and a 
checking process for each stage and a checking proc- 
ess for all bar code symbol are Implemented (step 
914). If the checking processes terminate riormaRy 
(step 915), the code character value Is rendered the 
data conversion (step 916). If abnormality is detected 
in the checking processes (step 915). another data is 
introduced (step 902). 

Although the operation for a two-dimensional bar 
code based on the Code49 system has been ex- 
plained, one-dimensional bar code symbols and mul- 
ti-stage bar code symbote can aJso ba treated similar- 
ly by the extraction means and decoding means of 
partly different arrangement 

When the bar-code reader is setto read barcode 
symbols or only a certain code system, e.g-, Code49 T 
the extraction and decoding time can be reduced, or 
the bar-code reader can be used efficiently by setting 
U to read bar code symbols of all kinds, i.e., one^l- 
menslonal. twcHlfmensional and multi-stage barcode 
symbols. 

Consequently, even if the bar-code reader Is held 
in an inclined attitude against the bar code label in 
which case a complete bar code symbol does not en- 
ter at once in the view field of the Image sensor, any 
of one-dimensional, two-dimensional and multi-stage 
bar code symbols can be read by scanning the bar 
code symbol with the bar-code reader and storing 
data of the whole bar code symbol in the memory. 

According to this invention, as described above 
for Its specific embodiment, this single bar-code read- 
er Is operative to read bar code symbols of various 
kinds, ue.. cne*dlmensionaI, two-dimensional and 
multi-stage bar code symbols, even If the bar-code 
reader Is heid In an inclined attitude against the bar 
code label in which case a complete bar code symbol 
does not enter at once in the view field of the Image 
sensor, through the operation of memorizing the im- 
age sensor output produced from the reflected light 
from the barcode label In synchronism with the scan- 
ning operation, extracting a bar code symbol from the 
memory, and decoding the bar code symbol. 



scanning across the bar code symbol: extraction 
means (9) for extracting a bar cods symbol from 
said memory means; and decoding means (9) for 
decoding the bar code symbol based on the out- 
put of said signal processing means. 

2. A bar-code reader according to claim 1, charac- 
terized in that said Image sensor (5) comprises a 
linear image sensor. 

3. A bar-code reader according to claim 1. charac- 
terized in that said decoding means (9) functions 
to decode one-dimensional bar code symbols. 

4. a bar-code reader according to daim 1 , charac- 
terized in that said decoding means (?) functions 
to decode two-dimensional bar code symbols. 

2p 5. A bar-code reader according to claim 1i charac- 
terized in that said decoding means (9) functions 
to decode multi-stage bar code symbols- 
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6. A bar-code reader according to claim 3, charac- 
terized In that said decoding means (9) functions 
to decode multi-stage bar code symbols in addi- 
tion to one-dimensional bar code symbols. 

7. A bar-code reader according to claim 3, charac- 
terized In that saW decoding means (9) functions 
to decode two-dimensional bar code symbols in 
addition to one-dimensional bar code symbols. 

8* A bar-code reader according to claim 1 , charac- 
terized in that said decoding means (9) functions 
to decode multi-stage bar code symbols In addi- 
tion to one-dimensional bar code symbols and 
two-dimensional bar cod© symbols. 



Claims 

50 

1. A bar-code reader characterized by comprising; 
light emission means (2) for projecting a light 
beamonto a bar code label; light recaption means 
(4) for focusing the reflected light from the bar 
code label on an image sensor (5); signal proo- 55 
essing means (7) for processing the output signal 
of said image sensor; memory means (B) for stor- 
ing data provided by said signal processing 
means in a serial manner in synchronism with the 
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FIG. 7 
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